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(54) NEW CYSTEINE PROTEASE INHIBITOR 

(57)Abstract: 

PURPOSE: To obtain a new cysteine protease inhibitor having a high cysteine protease inhibitory 
effect, capable of inhibiting bone resorption by osteoclast and useful as a raw material of a food and a 
medicine. 

CONSTITUTION: A cysteine protease inhibitor having following properties; (1) Binding properties to 
immobilized carboxymethylated papain. (2) Inhibitory activity on papain. (3) 57±5KDa molecular weight 
(by SOS-PAGE). (4) Positive to PAS staining. This inhibitor can be obtained by adding NaCI to milk and 
treating it with carboxymethylated papain fixed to a carrier. 
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(54) [fSUBCDgft] mMisX^J >7ar-T-m >bfcf* — 



(57) 

>t if* — . 

( 1 ) ISftLfeAJ^+i'^^Mb/vW 

(2) /VW>C»-J-SIH*fiH4ft*-r*. 

(3) ^?15 7±5KDa (SOS-PAGECi 
3) „ 

(4) 

fLC NaClfttMlDU tf-Mb'VW > 

[SbJR] Kv^J/^y-f >7-0r7- t?K&£t£«E£W 
U 5ft#ifflSaic J: i, #«JR« WSJ**. ftAJBttk ESI 



( 

1 

(1) i^bUfeiWt^^^W^VW >tc*£-£rt£ 

(2) ;vm >£*f-r ais^stefc^-f s. 

(3) SDS-PAGEKiS^fiffiiJ^T-S 7±5K 
D a£jjs"3". 

(4) -n*»filH£. 

[0 0 0 1] 

7— \£4 >tW-CBItS. *#8W«Dif*5'*5 l -f > 
7Dr7-tf-f > t tf*-tttt*mfl8©#i»iRf^fl!K:» 

JsK^SSSiiUTWfflT-ftS. 
[0 0 0 2] 

[^©fitflS] y-?u7-7—m >ttr*- 

t^W >:7o5 1 7'— feV >fctf*— T-ftoTSStt©^!!! 

•5 (Biochem.J., 236^. 312 (1986))o £©;£(&£ «fcft 
fcf, 7 7 2. 'J — 1 Ur7-f>77?'J-) 
ffFfli**©^^^^^/? (Biochem. Biophys. Res. Com 
mun., 115^ 902 (1983)), 7 s> h«jgS*ffl'>^^^> 
a (Biochem. Biophys. Res. Commun., 121, 149 (198 
4))^>t hoeift.SR^mtB^nfc^T 1 -^^ >A (Hoppe-S 
eyler's Z. Physiol. Chem., 364,1487 (1983))#^* 
ftT^S. 3ft£©->**^>teV>ir:ftfc#^Sif!<J 1 2 

[0 0 0 3] $fc> 7r5 'J-2lcfcfc, t Mft*©-> 
*£?->C (Proc. Natl. Acad. Sci. U.S.A. 79, 3024 

(1982)), m&isXZJ-y (Hoppe-Seyler' s Z. Physio 
1. Chem., 364,. 1487 (1983)) #C©7 7 S; 'J— t#fg 
Ztls ^>tJ?Lfi#©:>;**^> (FEBS Lett., 186, 4 
1 (1985)) tii©77; ') —lzM~$~%><, :©77? 'J — 
!CltS*©li^?Ii!i*)l 3~1 5KDa$^U 77 

[0004] $e>n> jfiu&^w^HT-fta t 

(Biochemistry, 23, 5691 (1984)) s 
^r—J—fy (Biochem. Biophys. Res. Commun., 129, 
280(1985))& if, 7 K 'J-3fc« 

JE&L-COS. ^r- / - ^ 7 8 K D a ©H^ 

?*-y-y>^fI4 5KDa©M?^-^ 

[0 0 0 5] i/^fO^Df7- B-f >hf*-©W 
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2 

ffl tt^ffl © 1 out, >> -f (Dmmmmttm 

*l"CV}5 (Biochem. Biophys. Res. Commun., 127, 107 
2(1985)). #£A*5\>U0lMtB©#J: »K tiJW> 

2 2 3 5 2 9*&«CttJft:TUA<¥HW*#£Jftte*»J 
tbT©ffl^4 J li^^nTV>S. *fcttB!IB6 1-2 2 
5 1 3 0^&»CliWaA3l6©'>^*^>*»«U - 

nift-j^r LTffifflf sttflfffw^snro 

10 [0 0 0 6] *fc4f||BB6 4-2 5 8 2 

^^>a©^ita^ tMH¥l -7 1 4 9 2^«t 
fc^>X*^>B©llrEfta<g^ ^PH¥1 - 1 5 7 3 9 0 

^&?8£ * > a ©-^figiie^^^n^nw^^ 

[0 0 0 7] i^fiKf(b©iIItCi:fcfcv\ ttflW 

#«Bfla©i!SiRrB144}f^SE^i:bT, *;i/^>h^>SJ 
#JA s ft3. bfrl/CCDMfflHU ESJBftfcUT. t^Jr-^ 

s. 

[0 0 0 8] 

X\*Z>i/7>7-4 >7Dr7— If-f >bfcf*— £ov^Tt& 

^H^atBbfc. {£oT##PJlfciu JLfc*CDfr«&i'* 
>7'Dr7-Hf-( >tW-Mit 

[0 0 0 9] 

[P^SS??*-r€.fc4?)©*®!] #38B.§£«k !) *x£ 
- tt?L*> 6 ft S C #T* § S & Of ft 5 , TI2©^ftt{C 

( 1 ) @£ftUfc*;^+->^fM/vH >cis-&tt 

40 

(2) /W>fc«tSIt«ttt*t4. 

(3) SDS-PAGECt5^?lISf 5 7 + 5K 
D a £75-^0 

(4) ^JfcfeBMS. 

a*, ^pitco^iit am 5. 5±o. i&* 
-r. 

[0010] fcfsmiWHoa^aau na*©^**- 

12KDaSfcttl3~l 5KDaT-&S©2;it!g(LT 
50 itlc^T-fttK * 6 taa y7jftfea(periodi 



( 3 ) 

3 

c acid Schiff staining) Kcfca^gSfifBtt-r-feSC: 

Ktit® u fc»&, *&wmn(Dft?-m& 5 7 ± 5 k d 

af&tK ZtHzttLX*-;— 7><Dfr?&&7 8K 
Da©?S^^r^y-^>i:^g4 5KDa©<g#^ 

[0 0 1 1 ] *JgW»lit K ?>>&£fmt?L»f3©?l 

HURTSC^AST-^So #^B£fDHf±*iS?l^©5*>*5 

3:h,£>©?L£Jl*4i: bT, ±jffiCDAlRCaa«Sn 20 
x^z&?<c, f^SWJ&^^T-'f >7'D5 i r— fe*T-&-5 

[0012] -?tat>%, vi/wmm^s mmmo.wt 

&3«fc-5{CNaCl£«]U Ztl& is *?-Mk/1 

y^—izm^s y^mi^ i/y,*T> 
<£ *) iS^-^Sffl >7Hr7— b'-f > ttT*— © 

##6I!W«**&LTUS. 4#(C, HaCl«D«UlOCJ:»># 30 

^^■>m^^^( yyu7-T— Hf-f >fc£* — i:BE*n© 
is 2>Z.£&X-%Z. ffimVLtbtz-oX 

i'DTh^^-f-^HPLC* £©#»*«*•&*>* 

[0 0 13] *^faK©^vw >***-4IH«FtStttt B 
arrett ?>©;£?£ ("Methods in enzymology" Vol.80 198 40 
1, pp771) lzmbXM%.-?Z,Z£&X'%Zo m*> 0. 
1 M-^>y-T;i/-D,L- y;u^->-4- -hP7-'J K(B 
ezoil-D,L-arginine-4-nitroanilide)i 5 ^f 1 ;i'^;i'^;^r 
S/ H U ©««**£ bT> 2mM© 

EDTAft^tf. 2 0mM"J>M«*fc««lttliIfc5' 

>t , p^7— few >btr^— (i?L4 , © i >^^5 1 > 

©ffitt£±l!oT^*. ¥L*©'>*#^>S:*f!$i:bT 50 
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4 

ffifg*©ifis**jj*f. 

[0 0 14] C©:*fSI!BS';*5 l <f yyuT-T— tf 

-Y>b PAS^fefiltSiSU H§ig©#£ 

A s filS?nSo SD S-P AGEtC«fc£>#?S$J£T- 
(ix mTzj&Wmn.ttmX'^-t'tlt) 57KDaS^l 
fc. *fS^e*^;va|S^S^ft^ (Fast system 

Phannaciattig) C J; bfci:£^ pi 
5. 4-5. 6*^bfco 

[0015] *»iH*»±iLt»fc*ffi"r*»aKT;ft 

©«>;** > C Jim £ *l 3 , fc'Z << fr^Ms JaTWU^ 
g£jfobTSgS!Ht;-f afeSVMi#fflT-ffl^5^fc* J 

Ms ®mm*z*-§;timtx&Mm£tzz.£t>x-g 
s. 

[0 0 16] WTfcSUS«*^U*»i»**6C»«lt 

immm 1 ] 

ff^^^^-f >7Ut7— feW >tbf^-©*f^ 

(i) -r>ttr^-fsi4«ij« 

/VW VtC^-TSPI^rSttS Barrett <~><Dfim ("Meth 
ods in enzymology" Vol.80 1981, pp771) £SgbT)II 
^bfco 0. 1 M^>VW ;i/-D,L- r^^F=.>-4- - h 

mvmffiWLt^Xs 2mM©EDTA4ttr« 2 0mM 

u >mmmwnzmmmmiz^ys^^>^mms.8mMt 

tz%> idiC^DUfeo /VW>§0. 5mg/ml(DS 

s/it;ff±ffl^f*i: 1X30 %mmmm*&m u 

^>M^An, 3 7 0 CT*5^M-r>^i'<-hbfe 0 

*^t-s tm«tto. imiass?«3 o^isaQAjK 

3 7 -CT- 3 0 d-nsj£« % 0.2ml <D&.!fo» 
±i&*1)Q%.s 4 1 0 nmOHS^JKSraiJ^bfc. -Otb* 

[0 0 17] 
[f»l] 

ttStt Cunit/mg]= (A, -A, ) xl.43/ 8.8x30x W, 
A, : -f >tW- 7'J-©l!S)feJS 
A, : -b->7";i/©DR^jK 



( 4 ) 
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[0018] ( 2 ) mmwftQmmm 
mm i swi*ifcmufc^->«j?L9 

J:»>JftllOTHfeH«U StiSJgO. 5Mi:&S«fcd£Na 

;i/h-3^— ;i/ (Tresyl-Toyopearl, HIV— §S) 
*fcS<** 5 0 0x 1 5 0mm©j!j5A's=£Jg^> 0. 
5 M N a C 1 mmx-^mh U 5t©NaCl»l 

-SKSJtfe. IMtv 0. 5M NaCl 
0. 1% Tween-20S§ttO. 5M NaCl 10 
»I**7A^!Jti$Lfe, &^T"> 2 0mM|fi- 
0. 5MNaC lgit->Xr'f >70f7- feW >b 
tf^-SSajStfe. SffliS^-&iS*)t: 1M NaOH 
gt-f*Wb, 4 4 6ml£D«igii!j#fcf#fc. 

[0019] (3) ssx*r>isx.vmiRi'XT<( 



(1) T?»«Ufc«BBI«-*dBi^«6KDa07* 
n-7 7"f/t-SUFJBt (AlfcjASt) £<fc!330mlK: 
ilSfL-fc. #^T% fcfefrCtoftiKU 0. lM^zk 
^TV^-^AJS^T-^'fbbfc Sephacryl S-2 
0 0 HR (Pharmacia SI) #7 A (50^x750m 
m) izmmLTzo 2 8 0nmOj»|.9iftfiS€=*-L 

tK*— Stt&w-j-lffi^ftllJRU J: »K 2 

4 0mg(Dmm^^y L ^ yyvJ-T-MA >bb*-i5 
6. 4mgCD?La3)5^^^^>&^n^enfffe. 

& i ic&mMM&<Dmwig.*7F-r. 

[0 0 2 0] 

[*1] 



[unit/mg] [unit] 



[mg/ml] [mg] [ml] 



out*. 


0.0001 


145.9 


180.0 


1395(g) 


7600 




0.197 


104.4 


1.19 


530 


446 


CPI" 


0.405 


96.9 


1.69 


239 


141 


coCys' 1 


0.240 


1.5 


0.0783 


6.38 


81.5 



1) §r»5'*5 l -f V70r7- t?^>bb*- 9-4 >7Dr7- tf-f >fct:*-©Wtt*TK«2lC* 

2) ?l£*'>**^> i:«>fco 

[0021] mi tctt, wen^ #gtufcifm [ o o 2 2 ] 

^x^vrnrJ-^^thfi'- IL^->^^f [312] 

>©SD S-P AGE©S£J|i£^Lfc. ff«->^ 30 











CPI 


57kDa 


5.4-5.6 


+ 


coCys 


13kDa 


9.0 feJL± 





1) pass §Sfe£<fc 

[0 0 2 3] Slipf., iiJM*i/*9-Mb*m<( >T 
T-tis tt&l{g¥tf*)2 0 0 0m, IelJR^*)7 0%Sr±l3 

tb^-tt, ^^^©^ffitfistotftT^tmi' 



[0 0 2 4] 

[fUJtetfd 2 ] 

±#ims** iz&w>mi-?<5* (icRfi, mmmm 

£Bl!)P&£, a-Modified minimun essentialmedium 
(a -MEM, Flow Laboratories, (McLean, VA))T5#IH 
^ffl* 1 < fig£6^ Ufco CLCfigESf*^ tube mixer T* 

3 0»|HI*U<lfflsU 3#IH»B-r4-4:C«fct>*S 
fe*MWftJ*l*^T» *#«Uia*«tf±#fflIISSfli^fc. 



( 

7 

il5fK-tiU 0#ifc£^^>K;*j>v*-T-/PS 1 5 0 
X/m{C^U®f^ifiS6 mm©F c ]J|g&C#J>)Jfe< di:£«fc 
mLtzo &V^T\ 7 5%^^y-;UT'^S^ a — ME 
MT*i5t^b9 6 we 1 1 TV- Ufc. 

[0025] m^-co^mmiz^-ox, m&&&isx? 

tC, 2 0 0£t l©a-MEM£5%^J&}Jfclfilii£«ofc 
tg%T-3 x 1 0' ©«$^*M-±T-3 7'C, CO, -i 
>*i^-*- (5%CO,,9 5% air) -C2I3IBIJ88 

£&l//g/ml©«S^tr*g«lC©£&;?.s 2B«C 
tSJfe£&U&#£Jg«iUfc. *g^7&. 9 6 we 1 1 
Handyengine (Sffllf|x) £ 1 OfMBft* 

Xsigma) t3»Kfibf; 0 WWIfiCioT, BfiK 
$tifc#i!&JK&©SS®Sltt, iMMW»«(PIAS-LA55, 
PIAS) fcfflV>T9HfflU&. ftiffi-±<D#iBURWBU mm. 
m(.tt®U>Z, x2TV*^7gil/>X, xl4) 

— awus-tv, y-f xm^2imt (Ms a) ut, ® 

[0 0 2 6] ^e©*gHi£0 2fc:7jsbfc. 906**^^^ 
^> (Ew-Cys) , ?LS3K->^^5 L > (Co-Cy 

s) % mmm.A^>^-(>yx2^T— >tw- 

(HM-Cys) #®JRSrWiS l JUt*S»3, #36 

B^©ff^>^7 L l' >7"nr7- >blf^— cd*SUR 



5 ) #|fl¥7-2 89 6 

8 

«t^«Bj». #*aiiia©*flaice± ^ m 

[0 0 2 7] 

[38BJ§©3!}jfi] *%B^(Cit)SfM'>^7 i 'l'>7'U7 1 T- 

10 [01] Rfc#©->**^>fc#«rafc J: 

>7"D5r7— t?-f >tW-OSDS-PAGE 
©^# — >£tjs"3"<> 
[^OgttW] 

1 , 3, 6 : ^1?-*- 

2 : s/*5 t -r>rD5 i r--«awrw 

5 : ¥L£3l^>**^> (#«7£tt») 

7 : mm,isXy^( >70r7- tf-f >ttf*- (jItc** 

20 8 : ff^^X^-f >7nf7- fe^ >tW- (#j15g 
tt») 

[0 2] fL*3fe^X^^>v m&i'Z.T-'t >7"Dr7- 
-t?Y > t fcT* — , @P&S3l5'>X^^>©0 . lT^f^P 

[*3F^©S&BJ3] 

Control : -Y >fcfcT* — HmtQ 
Co-Cys :?Li*^^f>0. 
HM-Cys : St^^-tM >7Dr7- tf-f >tW 
— 0. luMmbu 
30 EW-Cy s :5Pa^>^^?->0. l/zMi&bn 



[01 ] 



n. < 

6 8. J 
4 2.4 



SO. 0 
2 0. I 
14.4 



1 



2 
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